Development of a strategy for the total chemical synthesis of an allergenic protein: the peach LTP Pru p 3.
The possibility to obtain allergenic proteins by means of total chemical synthesis would be a big step forward in the development of cures to food allergy and in the study of the mechanism of allergic reactions, because this would allow to achieve control at the molecular level over the structure of the product and to study its relationship with the allergenic activity in fine details. This is instead not possible by using allergens produced by extraction from natural sources or by recombinant DNA techniques. In this work, we aimed to test for the first time the feasibility of the total chemical synthesis of an allergenic protein. Pru p 3, the most studied member of the family of lipid transfer proteins, relevant plant food pan-allergens, was used as model target. Strategies for the convergent assembly of the target protein, starting from five peptide fragments to be bound by means of either native chemical ligation or peptide hydrazide ligation, followed by desulfurization, to achieve ligations at alanine, were developed and tested. All the reaction conditions were set up and optimized. Two large peptides covering the two halves of the protein sequence were synthesized and structurally characterized by means of circular dichroism, and their immunogenicity was proved by means of immunoblot, using antibodies against Pru p 3, and immunoCAP inhibition tests. Finally, the five peptides were bound together to produce the whole protein stretch. The obtained results demonstrate the feasibility of total chemical synthesis as a new way to obtain pure allergens. Copyright © 2017 European Peptide Society and John Wiley & Sons, Ltd.